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Abstract: To investigate the deposition process and deposition characteristics of the particulates
in metal foam, a rapid loading system for particulates was designed. Combined with the stereo
microscope image characterization method, the relationships of particle deposition characteristics
in the radial metal foam (the average diameter of pores is 350 pm) particulate filter with time and
depth were studied. The results show that the diameters of the particles from the burner are
similar to that from the actual engine, and there is always a deep-bed filtration during the particle
deposition in the metal foam. The deposition rate of the particles increases first with time and

then becomes stable. The pressure drop increases rapidly first and then slows down. The
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filtration efficiency of the soot is up to 82%. Most of the particles are deposited in the first layer

of the filter, which has the most severe blockage, the coverage area is reduced layer by layer, and

the uniformity of deposition decreases along the radial direction. The proportion of the area

covered by the particles on the sleeve gradually increases along the direction of the exhaust gas

flow. At the end of the first layer, the proportion of the area covered by the particles is up to

100%. The coverage of the particles is reduced from the inside to the outside, and the pores

become larger layer by layer. The results reveal the dynamic deposition process of the particulates

and the change rule of deposition characteristics in the metal foam particulate filter, which

provides a theoretical basis for the subsequent research of the metal foam particulate filters.

Keywords: metal foam; particulate filter; particulate matter; deposition characteristics
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